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note: Containment of CucumberFruit Mottle MosaicVirus
(CFMMV) Infection thr ough Rootsby Planting into a
Virus-Freelntermediating Medium

Y. Antignus® O.Lachman:M. PearlsmahandA. Korer?

Transferof cucumberplants(CucumissativusL.) from Speedling-typgolystyrenetraysor
polystyrenetrays with a vacuum-forminginsert, into pots lled with perlite infestedwith
Cucumbeffruit mottlemosaicvirus (CFMMV), resultedn high diseasencidence However,
whentheplantswereremoredfrom thetraysinto condensegeatcellsor into perlitesleeves,
prior to their introductioninto the infestedmedium,infection by the virus wascompletely
prevented.Ourresultsstronglysupporthehypothesighattobamairusinvasioninto theroot
cellsis via woundsin icted throughthe disturbanceof theroot systemduringtransplanting.
Unwounded,newly formed roots that penetratednto the infestedmediumdid not allow
invasionby thevirus. Theuseof condensegeattraysaswell asperlite sleevescansene as
anefcient meango block soilborneepidemicof tobamwirusesin infestedsoils. However,
this practiceshouldbe combinedwith sanitationof the greenhousspaceto eliminatevirus
transmissiorvia the aboregroundpartsof the plants.
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Cucumber fruit mottle mosaic virus
(CFMMV) was rst foundin greenhouse-gwan
cucumbergCucumissativusL.) in 1992in the
centralpart of Israel(1). Widespreadutbreaks
normally occurduring the summey with disease
incidencesometimesgeachingl00%. Symptoms
are rst recognizednfruits andapicalleavesata
relatively advancedgrowth stage Thesymptoms
on fruits include bright mottling, or mosaic,
and such fruits are unmarletable. The leaf
symptomsinclude severe mosaic,vein banding
and yellow mottling. In some cases, fully
developed plants shav severe wilting, which
leadsto plantcollapse.The virus wasidenti ed
asa distinct memberof the genusTobamairus
(2).

Tobamawirusesare soilborne, mechanically
transmittedviruseswithout aknown vector This
groupof virusesis characterizetby high stability
andlong persistencen soil and drainagewater

(2,4,6,7). Presumablythe transmissiorprocess
of thesevirusesis associatedwith wounding
and abrasionin icted on the root system of

transplantedplants and systemicmovement of

virus particlesthrough the phloem system(5).

However, undisturbedseedlingsgrown in virus-

infested soils without being transplantedshav

low, erraticor noinfection(2,4).

The technologyof Speedlingtransplanting
is used worldwide becauseof its horticultural
adwantages.However, abrasionof the root cone
on the walls of the tray cells and during their
insertioninto soil leadsto woundingof theroots
and thus exposesthe plantsto virus infection
in tobamairus-infestedsoils. The goal of the
presenstudywasto nd ef cient meansof pro-
tection that would prevent the contactbetween
thewoundedroot systemandthe infecting virus
during transplanting,and thus prevent plant in-
fection.
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Cucumberseedlings(cv. “Hasan') were
grovn in polystyrene Speedling trays and
polystyrenetrays with a vacuum-formingplas-
tic insert (obtainedfrom Hishtil Nurseries,Ne-
halim, Israel). Sixteen seedlingsat the one-
true-leaf stagewere transferredfrom a tray of
eachtypeto condensegbeatcells (Jiffy Interna-
tional AS, Kristiansand,Norway) before being
transplantedndividually to size 10 plastic pots
lled with perlite 206 (size2) (Agrical Habonim
Industries,Habonim, Israel) mixed with a ho-
mogenat®f CFMMV-infectedplanttissue(10%
viv) thatsenedasvirusinoculum.Anothersetof
seedlingggrown in polystyreneraysweretrans-
plantedinto perlite sleezes(Agrical Habonimin-
dustries)that werelaid on virus-infestedperlite,
containedin plastic ‘window boxes'. Control
treatmentsncludedtransplantingrom traysinto
perlite mixed with a homogenatef healtty cu-
cumbermplants.

The majority of plantsthatweretransferred
directly from Speedling-typarays— irrespectve
of theirmaterial(plasticor polystyrene}-intoin-
festedperlite, wereinfectedby CFMMV (Table
1). In dramaticcontrast,no infection occurred
whenplantsweretransferredrom the Speedling-
type traysto peatcupsor perlite sleeves before
theirintroductioninto thevirus-infestednedium.
Also, noinfectionwasobsened from plantsthat
germinatedrom seedsthat were introduceddi-
rectly into potscontaininginfestedperlite (Table
1). Theseresultsstrongly supportthe hypoth-
esis that virus penetrationinto the root tissue
is facilitated by wounding of the root hairs.

In plantsthat were transferredfrom Speedling-
type traysinto Jiffy cupsor perlite sleeves, the
unwoundednewly formed roots penetratednto
the infestedsoil soonaftertransplantingFig. 1,
D) but were not affectedby the viral inoculum;
thus, the plants were able to escapeinfection.
Similar effects have been obsered by others
for Cucumbermgreenmottle mosaictobamairus
(CGMMV) (3). Whencucumberseedlingsvere
transplantednto layersof sterilizedsoil thathad
beenloadedto thicknessof 0, 5 or 20 cm on
topof CGMMV-infestedsoil in plastichoxes,the
seedlingdransplantednto the sterilizedsoil of 0
and5 cmthicknesshaved CGMMV symptoms,
whereaghosetransplantednto sterilizedsoil of
10 cm or more remaineduninfected(3). Our
resultscoupledwith previous ndings indicate
a passie transmissiormechanismof CFMMV
and CGMMV into the root tissueand openthe
way to the useof condensegbeatcupsor perlite
sleevesasanef cient meansf protectionagainst
CFMMV and other soilbornetobamairusesin
infestedsoils. Our further obsenationsrevealed
that transplantingon perlite sleeves or in con-
densedpeat cups did not interfere with plant
developmenbr yield (notshown), indicatingthat
the suggestedransplantingprotocolis feasible.
However, protectionof the root systemalone
may not be sufcient to prevent tobamairus-
infectioncompletely We suggesthatour proto-
col shouldbe combinedwith greenhouse-space
disinfectionandsanitationmeanghatareessen-
tial to prevent the infection throughmechanical
woundingof the plantcanopy.

TABLE 1. Protectionof cucumbeiseedlingfrom rootinfectionby CFMMV

Treatment Diseasencidencé (%)
Exp. | Exp. |l Exp. Il

Transplantingrom polystyrenetrays 81d 27a 86a
Transplantingrom vacuumtrays 82a 27a 100a
Transplantingnto Jiffy cells Ob Ob 0Ob
Directsawing Ob Ob Ob
Transplantingnto uninfestedsoil Ob Ob 0Ob
Transplantingnto perlite sleeves Ob Ob -

ZInfectionwascon rmed by symptomsandELISA.

Y Resultswereanalyzedy Fishers ExactTest. Numbersfollowed by the samelettersdo not differ signi cantly

atP<0.01.
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Fig. 1. Transferof cucumberCucumissativusL. var. Hasan)seedlinggrom polystyreneSpeedling-
typetrays(A) or trayswith plasticvacuum-formingnsert(B) into condensegeatcells(C) or perlite
sleese (D) preventednfectionof therootsystemwith Cucumbefruit mottlemosaicvirus (CFMMV).

Theeruptionof unwoundedootsfrom thesleere into theinfestedmediumdoesnotleadto infection

(D).
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